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(54) INTEGRATED SEMICONDUCTOR and a p-type gap layer, are laminated in sequence on the 

LIGHT-EMITTING DEVICE substrate 1. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an integrated 
semiconductor light-emitting device capable of emitting 
lights with different wave lengths and forming 
compactly, by providing a plurality types of 
semiconductor light-emitting elements with different 
light-emitting wave lengths on the same substrate. 

SOLUTION: An AlGaAs based semiconductor laser LD1 
with light-emitting wave length of 700 nm band and an 
AIGalnP based semiconductor laser with light-emitting 
wave length of 600 nm band are integrated apart on the 
same n-type GaAs substrate. In the semiconductor laser 
LD1, an n-type buffer layer 11, an n-type clad layer 12, 
an activation layer 13 vAth a single quantum well 
structure or a multiple quantum well structure, a p-type 
clad layer 14, and a p-type gap layer 15, are laminated 
in sequence on the substrate 1. In the semiconductor 
laser LD2, an n-type buffer layer 21, an n-type dad 
layer 22, an activation layer 23 with a single quantum 
well structure or a multiple quantum well structure, a 
p-type clad layer 24, a p-type intermediate layer 25, 
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:/a5<?Di^ffliJ<DgB5^tC, §i^WtrnSGaAsSSf[$fe^@ 
16. 2 7<i:75:^n^GaAs^3 2^jS*?figS^i±T 

[0 0 4 8] :k\Z. ^1 4tZ^-rcfc^H> p^GaAs 
^^v':fM\S. 2 eiScfcO^nSGa As^3 200±® 
l30iJx.«S i Oz^-^S i Nm;5:^co*6^3 S^J^fig 

[0 0 4 9] ^(c, ^1 5(c^-rci:'5H. ::<:o*6iftK3 

>^?'te-^'>^X:y hXry^>^i^i*tCcfci9 nMG a A 3 
2. p^A 1 Ga I nPi7^*:/ Fg2 4, 2 3, 

nSA 1 G a I n Pi^^^y H^2 2 :fei:C;nMG a A s 
/N*>;':77^2 1 ^lili:;*:x*;/^>^TSo 
[0 0 5 0] :k\z. ^1 etz^-Tct^tc. ^J;t«5^^^ 

Xtfr^^^^v- (MBE) ffitZctO, 0*J;1«2 8 Or^a^ 
<7)£j:^iaffiT. *6Sy^3 3^£:^X^<hl>T, nSGaA 
sA*>y7T^4 1, n^Z n S e7\*:yr7T^4 2. 
ZnSS eA*;;:77g4 3. n S Z n M g S S e ^ ^ 
H@44. n^ZnSS e^^g^S4 5, ffitt® 4 6 . 
P^Z n S S e^^ffi^g4 7 . p^ZnMgSSei^^ 
vYMAS. pSZ n S S e^r :y7'^4 9. pMZ n 
S e:a>^i^ 0, p^Z n T e/Z n S e MQW 

MS l^^XSx>m.ZnT e^>^^ 5 2 ^MM^jBigfi 

[0 0 5 i]:;*:n, U yy^:7-f-tc.t 0, pSfZnT 
ezi>rJ^:J^ 5 2-&^^1^cogB5i^<DS®^®iK p 
SZnTeZ2>^i5^ h®5 2 ±tCR^T:£:&r6](C5iitX^m:£ 

\Z. dcoUi^T. H/'^:?^ — >^v:^^i:UTpMZ n S S 
e=*^-\'>;/7'®4 9<7);f $:^f63<7)i*Et>Oai$^T'^X^y h 

:r.y^>^mz^^x.v'^>^r^ZLh\z^K>. v>mz 

n S S e4^^:yy@4 9(7)±g^. pSZnSer3>37^ 
h®50. pSZ nTe/Z n S eMQW® 5 l:fecfct/ 
P^ZnTe3>5'i7h^5 2€:X h^^Zfmmz/^^^ 

[0 0 5 2] cicox^y ^>^icfflv^fcU>^-x h/^ 

*>^U>:?^ffilC<i:OA I : O3 K^^SICJ^^SLfc^, 
UvX h/X5'->^^c^±tCJ^£K$nfcA 1 J O3 mt: 

SB»lc*e^S 5 3 ^misb&^tl^, 
[0 0 5 3] :!f^^Z. mmms 3^Ji^y9'>^^.^l.rz 



Wi. mi s\z7jkrj:v\z. mi(D^mmmhmm\zi. 
LD 1 <7)0ijA«T i /? tyAumm<Dj:'DUx>mmm 

17. A 1 G a I n PIS#^{^U-1fLD2<Dfi?iJj^«T 
i /P t /AumSc^J:^;5:pfiiJS@2 8, ZnSe^ 
i|^^#:|x-1f L D 3 <Dm?i^iP d/P t /A u 

ofs^p mmm 5 4 ^m&'t^o 

[0 0 5 4] :i^\z. mi9\Z7v^t^o\z. pffliJUSl 
7, 2 8. ^ A(Dm<Dm»\Z^»^T>mZnT e:n>^ 
^hmS2. pSZnTe/ZnSeMQW^S 1. p 
mZjiS ezjy^^ hms 0. x>mZnSS e^^^:/'^ 
H49. p^ZnMgSSei7^:yH^48> p^Zn 
SSe7tWS[M47, ^i4^46. nSZnSSe^t^ 
ififcg45, nSZ nMg S S eiJ7^*y F^4 4. n^Z 
n S S ey\**y 7t^4 3. n M Z n S e /K^/ :7 r S 4 2 
i5j:D:nMG a A sn^y 77rH4 1 ^x^y^>iy^^r 

[0 0 5 5] n^GaAsSKl(^S®tC««JA« 

n^mm^'^7.nv^^}y^m\z^^AuGe/N \m 

I nJ^^&0^£r^c:<i:trJ;OnfflJj«S2 ^^m^^T 

So 

[0 0 5 6] ±KEOcfc'^ic:bTU— tf^^ig^^j^^g 
^ n;^c n ^ G a A s 1 <&A-4^tr LTia^*^I§ 

[0 0 5 7] z.<oy^2<Dnmmm\z^^m§M^mi^v 

-^^m\Z^n\i. n^^&ti^l O Onm^<7?A 1 Ga 
As^^^^^^U—tfLD 1 i:^%SS:6^6 0 Onm^cO 
A 1 Ga I nP^*S^*:U— tfLD2^^5t&:^^^5 0 
0 nm^OZ n S e U— tf L D 3 i: Sr^&TS d 
ilCcfcO. DVDfflOU'— y-'3t<i:LT6 0 0 nm^i:5 
0 0 nni^<i:OX®^ogtS<o*jCDS:5ii9a-rc:i:7&^-C 

(Dmmm^mw^ u— tf & d v d g^co^^^ e ^ t 

^^/ytcu— tfJtiIli:LTfS«E-rsci:(c<i:0. DVD. 
C D 43 J: tXM D CO I ^rnco^^ ^ tiiSS t> ^tg 7^ 
So cn<S>cOA 1 GaAs tfLD 

1. A 1 G a I n P^i|£®ft:lx-1fLD2*5cfcD;Z n S 
e^¥«ft:U— tfLD3tt. [hI-(0 n SG a A s S« 1 

{b^EISdchJ&^T^. Lfc;&'5c)TDVDg®CD/jNM>ft:^ 
[0 0 5 8] ^2 0tiCC0!^B^om3O||SgJ^9i(CcfcS 

[0 0 5 9] gi2 oir^t".fcp(w. ccDmscDmmmm 



ItH^l 1 - 1 8 6 6 5 1 



:^&(Dmm^(DS 5 CSffi2±H. 3?^i&fi7&W o o n 

(«?»Jx«, 7 8 0nm) COA 1 G a A s 
— tfLDl^. %7tS:^7!>^6 0 Onm^ 6 5 

0 nm) <DA 1 G a I n P^^S^lx— 1f L D 2 <h, 5! 
^igtg^^4 0 0 nm^ m^lti. 4 10 nm) OG aN 

[0 0 6 0] A 1 GaAs J^^®{*U-1fLD l^cfc?/ 

A 1 Ga I nPjf^^mi^u—^LD 2\t. m 1 <Dmmm 

[0 0 6 1] GaNlS¥«{*l/-1fLD4(C*5liTJi, 
SiC*«2±tr. GaN/\'*y:7T^6 1, nMA 1 G 
aN^^y \^m6 2. nMGaN^SS^6 3, m?i\^ 

1 TiG aNf)^^r^^MQV^mm(Dmiim6 4. pSGa 
N^^S^®6 5. pMA 1 G aN57^>y 6i3J:y; 

pMG aN=i>:$^i^7 h^6 7^^1iIi;*:g[S^tlTt.i^o p 
^GaN3>^iJ? 7±\Z\tpmmm6 Bf)^:t-^ 

[0 0 6 2] Si cm^2(Dmm\z\tnmmm2 9f)^. 
:z(DS i cm^i ^^-^y^ziy^^ hLT^tt-bti 

Tl^^o c:c^nfiijmS2 9 iiUTt^. 0iJAtiT i /A 1 

[0 0 6 3] Ccoig-g-, A I G aA s^^^^^U— 1fL 
D l<7)pfflijmSl 7, A 1 G a I nP^¥^^U— tfL 
D 2 O p fflijmS 2 8 i5 J:^;g a N^^^#:lx— tf L D 4 
Op<BiJli®6 8H, /^^y^r-v^'^-XS 0 JitCSl^cm 

m.mz^m\^tz^m'x^nn^titi\i-Vz^>^H\. h 

[0 0 6 4] ±.m<D^o\zm^'^t\rzzi<Dm3<Dmmm 
m\z^^w^m^m¥^v-^mm\z^^^x\-t. pfflms 

1 7 ^:nfflijmS2 9 ^cT^r^ltcmSE^fftT C <h(CJ: 0 A 1 
G a A s tf L D 1 ^Kffij-T^ C iiT^^T^, 

p{sims2 8 tnffl]iiffi2 9 t<Dm\zmm^m'r h\z 

<fcOA 1 Ga I v\Y*J^^mWV-^'LD2^mmi'r^Z. 
iztf^-V^. pfflijm@6 8<i:nfflijmffi2 9<i:Orp^lr®St€: 
Sfl-r C ii tCcJ: 0 G a N^^««:U-lf L D 4 ^IKSdf S 
C:«i:;&^T^^cfc'PtC/ioTl^'2>o -^-UT. AlGaAs 
5^i|^gS«:l.-ifLD 1 ^mmr^Zii\zk^K&^7 0 0 
nm^ (CftJx.tf, 7 8 0 nm) <7) U— tf^^lSt 0 fcH*r CI 
iiT&^T^. A 1 G a I n Pl^^Sft^U-if LD2 ^ISK 
T-SdchtCjzOiScge 0 0 nm^ m^Ms 6 5 0 n 
m) Olx— tf^^|5tO£ii-rci::^^T#, GaN^^^l^^ft: 
l^— if LD4^fBffijTSC<i:(CJ:0ift:g4 0 0 nm^ 
im?L\^. 4 10nni) c^U-if5t^ffiOaiTCl<h^^'r 
#^<t-9tC^j:oTl^^o A 1 G a A sl^^^^^U-ifL 
D 1 ^ffiffij-r^^i^, A I G a I n P^^^i^U— tfLD 
2^mmt^tK G aN^^^frU— tf LD 4^ffi®jr 



[0 0 6 5] 'A\z. ±m<^^o\zm^^ntzz<Dy^z<D 
^mmm.\z^^mmm^m^\y-^^m.(D^m')5mz-:> 

[0 0 6 6] S2 1 iC^Tct^tC, S i CSffi2 

M61, nSA 1 GaN^^u/ H®6 2. nMGaN^t 
6 3. ?§ft® 6 4, p^G aN^^ig^^e 5, p 
SA 1 GaN^^u/ H®6 6^3cfcZ^p^G a N=3>^i57 

M-eS^^tt^6 4C0fig:^iaStiWAt^7 6 orgsi: 
I n€:-&S75:t^^n^GaN/N**y:7re6 1, nMA 
1 G aN^j7^^:/ H^6 2. n^G a N5t^&e 6 3 , p 
SGaN5t^Sg65, pl^A 1 G aN^j7^.y 6 
43cfc^;^pSGaNr3>^ij7 hMQ 7 (D^^i^mtl 0 0 

ot:sg[<h-r^o 

[0 0 6 7] :k\Z. ^iJ^^iCVDffilZctO p^GaNn 
>i5^i7 h^6 7CD^®fCfiHJA«S i OjIK^S i NM^cC 

^*co*fe^K3 1 ^mgLL^r^m. ziCDi&mms i ^x^y^ 
>^\z^r)m^yj\^\zmz^^mm^(Dxh^^-:fmmz 

[0 0 6 8] ^2 2 tC^Ti:3lC. *e^3 1 ^ 

ffitdcfcO p^G aNr3>^^ he6 7, p^AlGaN 
^^vF^66, pSGaN^^zSB6 5. Stt^6 
4, nSG aN^^S^® 6 3. n^A 1 G a ^ :y H 
^6 2:feci:t/nMG aNA^y:7Te6 l^JH^X^yf'^ 

[0 0 6 9] ^^tC. ^2 Z\Z7fCt^O\Z. ie»K3 1 ^ 

^>ytC^OStbb;^cS i CS«2(7)^®tCnS!G a A 
s /\'u/:7r® 1 1 . nMA 1 GaAs^^^y H® 1 2, 
fif'tt^lS, p^A 1 GaAs ii^^^y 1 4i5ct:t;p 

[0 0 7 0] *&^K3 l^X';/5^>^^5feUfe 

S2 4tC^-rJ:^{C. 0iJx.«C VDffitCcfcO pSG 
aAs+^*;/y^l 5*5j:r/pSG aNzi>5^^5^ 6 

7co±ffitc«sj^t^s i O: iK^s i nmt^E<owm,z 
s^m^i^. z.<Dmmm3 3^3iy^>if\zj:Dmm:^ 
\^\zmzf^m^m<^:^h^-(^mmz/^^'-zL>^r 

[0 0 7 1] ^*:tc. s 2 5 tc^Tct -s* (c, zom&ms 

S^-^Tsi^ t\^Xv>mG aNZ2>^C7 hme 7 . pMG 
aN^«iS@6 6, ffitt®6 5. nSGaN^«jK®6 
4. nSA 1 GaN^^y Hg6 3i3<i:U:nMGaNA 
^^^7-^6 2€:Jil:;fcx-/5^>^/^.S-r 

[0 0 7 2] ;^tc. ^2 6\z^.r^o\z. mmms 

•^::^i7<hUT, ^Jx.t^MOC VDtetCcfcO. ±^OXu/ 
5^>^ICctOSl±JbAc:S i CS1S2 0^StZnMG a A 
s/N'^y7r^21. nSA 1 G a I n PiJ7^^y H@2 



it^M^l 1 - 1 8 6 6 5 1 



2.ett®2 3. p^A 1 Ga I n P^-^^y h*@2 4. 
pSGa I nP^r^m2 5 iickO^p MG a A s ^-^^ ^ 

5. pSGaAs4^^'v7'M2 6 4D<i:c;pSGaN=i> 

A 1 GaA s 1 4i5^ZJ^x>MA 1 G a I n P 

"T^CiitC^fcO. ^2 7 Ic^-Tcfc^tc. p^AlGaA 
s ^^ty 1 4CO±gP43cfcl/pSG a A s ^^^yT'® 

1 h^-f :rj^t^t*y'^^-— >^-r^<hi:t>tr, p 

MA 1 Ga I n Pi57^*y Hg2 4c7)±a5. pSGaIn 
P^mm2 5*5<±:r/pMGaAs^Y'yy^2 6^Xh 

{Cn^GaAs«at«^9gSl 6. 2 7 n MG a A 

s S 3 2 ^S*?££S^itTil56i?btr, 

Wi. ^2 st'^fcfc-ptc. mi(Dmm^mtmm\zL 

T, h:t:7m\Z^0. A 1 Ga A s 

LD lcD0iJ;^fr^T i /P t /A ullS<^i: ^tS: pfiiJffiS 
17. A 1 Ga I n P 1f L D 2 OfiiJA^T 

i /P t/Au@fficOJ:^7^pffiiJ«@2 8. GaN^^ 

^{i^l^-if LD4c^«fiJ^frfN i /Aum@c0J:^?^j:pffl>J 

coo7 5]^ifct', m2 9\z7jk'r^o\z. pmmmi 

7. 2 8coPBlOg55j^43cfct;^pfflreS2 8 izpSGaNn 
>^^hm67 i:c^P«1cog55i^lCi5tt^nSJGaAs^3 
2. pMA 1 G a I n P:i7 5u/ H@2 4, ^tt^2 3, 
nMA 1 Ga I n Pi7 5^y H@2 2 iScfcO^nMG a A s 

[0 0 7 6] A\z. s i cm&2<Dmm\zmK\^M^m 

mii^7.ny^V >i^ffi{CckD^J^tfT i /A IIK^?^ 

[0 0 7 7] ^*:tc, ±iEcOcfc^tCLTU— tf«|it7&^J^eK 
StlfcS i C®ffi2^/\*-4«IC^raLTi^^tS8IS8®^ 

[0 0 7 8] z:<Dm3(Dmmmm\z^^mmm^mf$^u 

— tf^gtCcJ:n«, 0 0 nm^(DA 1 G a 

AsJS^ai^U— tfLD 1 ^^^t6:g;&^6 0 Onm^co 
A 1 Ga I n P^^^«{^U-1fLD 2 <h^7tKfi;:^M 0 
0 nm^<DGaNJ^^®«:L — if L D 4 ch^WT-S C i: 



iifi^-V^^t^^lZ. znib(DU—^yth\tniL\ZCD 

y^7yy\zu-^^mtLxt§mr^:it\z^o. D 

<h7^^o :in<bCDA 1 G a A s tf 

LDl. A 1 G a I n P^¥®^U-1f LD2:te<tr/G 
aN^¥**^U— tf LD4fri, S i CS« 2 ±ir 

[0 0 7 9] ^3o\tz<D^m<omA(Dmmmm\z^^ 

[0 0 8 0] 03 oic^-Tck^tr, c(Dm4(Dmmmm 
\z^^mmm^m^u-'^mm\z^^^i:\t. m^i^^cm 
:^&<Dmmii<Ds i cm^2±\z. %>t«S^^6 o o n 

(0iJx.tf, 6 5 0 nm) <DA 1 G a I n PJe^^mi^ 
l^-1fLD2t. %7tiKS^^5 0 0 nm« (0*JAt^, 5 

1 5nm) CDZ n S e^¥^ft:l/— if LD 3 
S^MOOnm^ WJAt^, 4 1 0 nm) OG a Nl^^ 

mi^u-^LD4hf)^. m^\z^mLrz^mxmtmit^ 

[0 0 8 1] A\ Gal nPJfi^m^U—^LD2\tm 

[0 0 8 2] C<Dm^. AlGa I n P^4^®{*:U— ?f 
LD2 0pfifjmS2 8, ZnS eJ^^^^U-ifLD3 

(Dpmnm s 4 isjcr/G a n u— tf l d 4 co p 
ffljmae s\ts /^u/^r->?^-x3 o±{csiMrm§L6g 

cfct;H3±lr-en^n^i^y^f^^t^nTt^^• 

[0 0 8 3] ±SE(7)J:^IC«fiK$n;tc:com4(O^SEJ^ 

2 8 ^n®mS2 9 iKOFB^tcmSS^atf CihiCctO A 1 

Ga I npm^mi^u-'^LDz^mm'r^zt^^x 
v&mms 4^nmmm2 9 t<DrBVznm^m'rzL 

0 Z n S e ^^S{*lx-lf L D 3 ^^Kf ^ C <h 
pfflfJ«ffi6 8i:nfflijmS2 9<i:c^FBllcBffi<£8ft 
-r C ^ tCcfc 0 G a N^¥««:U— if L D 4 ^ffift-T^ C 
^^^T^^cfc^tZT^oTt/^^o -^LT, A 1 G a I n P 
?S^S*U-1fLD2€:IBS!;T^Ci:(rctO«fi6 0 0 
nm^ 6 5 0 nm) O U-1f>t^^ 0 tBT C 

Zn S e^4^Sft=U— ifLD3^ffi©i-r^c: 
i:tCci:>9eSg5 0 0 nm^ (0iJ^t^, 5 15nm)OU 
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^m^l 1-18 6 6 5 1 



D4^^i(i'r^c:i:tCcfcO&g4 0 0 nm^ («HJx.«, 
4 1 0 nm) coU-if5t^ffiiOm"rc<h7&^T#^<fc^tw 
TSoTt^i-So A 1 Ga I nP^^^^^l^— tfLD2^IS 

f)\ G aN?^¥^ftU-1fLD4^f£i)b-r^;&^<7)S^ 

[0 0 8 5] ^r. ms 1 tc^-Tcfc-pic, s i ess 2 

±tC, fifiJ^t^MOCVDjitC<fcO. nMGaNy^tv :7T 
^61,' nSA 1 GaNiJ^^^y 2, nMGaN^ 

®gc^6 3, fSttSe 4, p^GaN^®Sl65, p 
mA 1 GaNi^^ty nee 6 43J:r;^pMGaNa>r?'^ 

^T^^Stt^e 4CDJ5£St^Sfri0*Jx«7 6 Org^^ 
I n€:^^?^t/^nSGaN/N**y:7TB6 1. nSA 
1 GaN^^^y 2. nSGaN^^&g6 3. p 

SGaN>t^&g65. p^A 1 G aN^57^^> K^6 6 
^^ZfpmG aNzi>^!7 hme 7co^£fifiSlil 0 0 

[0 0 8 6] ».\Z. mS 1 tC^TcfcptC. ^J^t^CVD 
I*t'cfc0 pSGaN3>^^ hS6 7C0±ffitr«?iJAt^S 

iOjlK^s iNK?^t*co*6»K3 i^^^SLfcm. 

(Dmis^ms 1 ^:xiy^>^\z^r)mmm(D7.h^<'y^m 
mz/^^-=i>^r^o 

[0 0 8 7] »:\z. EI3 2{r^-rcfcp{c:. *e®dK3 i ^ 

ffitCJ:0 pSG aN=i>^^ h^6 7. pSAlGaN 

4, n^GaNJt«KS6 3. n ^A 1 G a Ni:7 ^ *y H 
2:fe<^t;n^GaNA*:y:7r©6 1 «:«M;*:Xu/^> 

[0 0 8 8] ^ifctc, S3 stc^Tct^ttc, mi^ms 1 * 

5^>^tC<fcOKdlLfcS i CSS2cD^cStwnMGaA 
SA'-/:77®21, nSA 1 G a I n P::?^-; 
2,S14®2 3. pSA 1 G a I n P^^*;/ 2 4. 
pSGa I n P4'5g®2 S ^JiiZ/pmG aAs yzf 

[0 0 8 9] :k\Z. *e»M3 1 $:X^y5^>^|^*bfc 
^, e?*j7LtfCVDi*tC<fcO pSG a A s^Y^y® 2 6 
:fectlXpSG aN=i>^:7 h®6 7 (7)±S(C0iJ^«S i 

^<Dt&fS^m^:cy^>^\zJ:Om^:^l^\zmV^Wr^m 

K<&*7Xi7i:UTpMA 1 G a I n P^^-y H^2 40 
;P $ :&ffi] CO * c75Si $ ^ TX :y 5^ > //-r ^ C tC J; 0 , 
S3 4 tC^-Tctc^ll, pSiA 1 G a I n Pi57^.y H@2 



4CD±gB, pSGa I n P*Fb1@2 Si^ctiy^p^G a A 

gecoi^fiijcogis^j^tz. mf^&3\znmGaAsmm^mm2 

7 hU^ n SG a A s S 3 2 ^SJR^fi$-t^Tilfi6»i 

[0 0 9 0] ^ifcfC, ^3 StC^fck^tC. t?iJ^«CVD 
ffitCctO pMGaAs=^^^^yy^2 6. nSGaAs^ 
3 2^3ci:U:pS!G aN=i>5^/7 7O±Stc0iJx.« 
S iOjm^S i Nm;S:i:COif6S^M3 3<£fl^J5£Lfc^, 
c:o*6Sdm3 Z^x.v^>^\z^rim^-J5\^\zmxS^m 

[0 0 9 1] :;*:tc, ^36 tc^-TJ: ^ tc, *61l:]^ 33^ 
VX^iiLTnMGa As®3 2. p^A 1 G a I n P 
K@2 4> S14®2 3, n^A 1 G a I n P ^ 
y HS2 2:foi:D;n^Ga As A*;/yT^2 1 ^JH^ifcx 

[0 0 9 2] :k\Z. S3 7 iC^Tcfc^tC, ^J;^t^MBE 
ffitC<i:0. «?iJA«2 8 0X:gS<7)^£:^iaS-C. *6^3 
3^VX^j7i:bT. ±a?cOX-/^>:ytCcfcO®ffiLfcS 
i CSS2 co^Stln^G a A s A'vyy T^4 1 . nM 
Z n S e/^^y :77®4 2. Z n S S e /N'^y ^ 4 
3. nMZnMgSSe^J^^^y Ha44. nSZnSS 
e %m^t^m 4 5 , ?&ttS 46, p^ZnSSe ^^iKg 
47. pMZnMgSSe^^v/ H^4 8, p^ZnS 
S e^^vZfMA^s pSZ n S e =3>5^^ 5 0, 
pSZ nTe/Z nS eMQW^S l:fe^t;p^Z nT 

[0 0 9 3] :^\Z. ^)V^yy^-\Z^K^. pMZnT 
eu>d^ i; VMS 2]^A^<Dm^<DmM^m^^. f)^^. p 
SZ nTei3>^^ hS5 2 ±lcm^:^f^tCj^o:'5Rlf^ 

\Z. COUS^X hAi?'->€:-7X^i:bTp^Z n S S 
e4^V *y ^"^4 9co;?$:^f^c03&'4'<7>ai$^T»>x-/ K 
x*y5^>y&tCck0x^;r5^>^-r^::i:(c<fc0, pSZ 
n S S e=^^-\-'yy^4 9(0±g5, pSZnSea>^^ 
K®50. pSZnTe/ZnSeMQWgS liSck?/ 
pSZnTeZi>^i7H®5 2 OX K ^-f T'J^t^tZA:?^ 

[0 0 9 4] :;i5ctc, ccox*y5^>i;^tcffii^;tl^v?x 

y ^ U >i^&(C«fc 0 A 1 2 Oj K^^®t'?^^Lfc^, 
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